Objectives: Complementary and alternative medicine (CAM) has been used widely in various populations for various purposes, including emotional support and improvement of quality of life (QOL). However, CAM use and purposes for using CAM are less clear among Korean patients with a solid tumor. The purpose of this study was to determine the prevalence and type of CAM use, and the association between CAM use and anxiety, depression, and QOL in patients with a solid tumor.
Introduction

C
ancer patients face significant physiological, psychological, and socioeconomic challenges. Emotional distress, such as anxiety and depression, are common during cancer diagnosis and treatment, which can negatively affect quality of life (QOL). [1] [2] [3] [4] Although overall survival rates of cancer patients are continuously improving with advances in cancer treatments, [5] [6] [7] how cancer patients manage their emotional distress and sustain QOL is less clear.
Complementary and alternative medicine (CAM) is commonly used in general and sick populations for various reasons and purposes. [7] [8] [9] [10] [11] [12] [13] The National Center for Complementary and Integrative Health (NCCIH) defines CAM as a group of diverse medical and healthcare systems, practices, and products that are not generally considered part of conventional medicine.
14 Among several different categories of CAM, nonbiologically based therapies include acupuncture, hydrotherapy, massage, and music therapy, whereas biologically based therapies include herbal medicine, vitamins, and dietary supplements.
In cancer populations, up to 79% of cancer patients are known to use CAM. 7, [15] [16] [17] [18] [19] [20] [21] However, prevalence and type of CAM use in cancer patients may differ among different cultures and regions. For example, overall CAM use in European studies has been relatively lower than CAM use in Asian studies. 17, 18, 20, 21 Similarly, the use of herbal medicine has been high among Asian cancer patients, [22] [23] [24] whereas western cancer patients primarily have used nonherbal medicine, such as vitamins and minerals. [25] [26] [27] [28] High use of herbal medicine among Asians typically is based on a belief that traditional Chinese medicine helps to improve cancer prognosis. 17 In addition, sociodemographic factors, such as age, sex, education level, and income, in addition to clinical factors of tumor stage, disease duration, and family history of tumor, may affect the type and prevalence of CAM use. 7, 16, 29, 30 Reasons and purposes for using CAM include longer survival, prevention of cancer recurrence, and improvement of immune function. 31 Other reasons include alleviation of side-effects from conventional treatment, meeting unmet physical needs, managing emotional distress, and improving QOL. 7, 18, 19, 32, 33 However, the actual efficacy of CAM use in meeting such purposes has not been adequately assessed. Similarly, data on the association between CAM use and emotional distress and QOL are limited. Therefore, the purposes of this study were to assess the prevalence and types of CAM use, and the association between CAM use and anxiety, depression, and QOL in Korean adult patients with a solid tumor.
Materials and Methods
Design
This was a cross-sectional study with one-time data collection.
Participants
Two hundred sixteen patients participated in the study. Inclusion criteria of the participants were as follows: (1) age 18 years or older, (2) confirmed diagnosis of having a solid tumor (3) no known psychiatric illness (e.g., schizophrenia), (4) no evidence of cognitive impairment, and (5) ability to speak and understand Korean. The types of solid tumors included were breast, lung, genitourinary, gynecologic, gastrointestinal, and head and neck cancer, but patients with nonmetastatic papillary thyroid cancer or endoscopically resected early gastric or colon cancer were excluded because patients with these tumors have a relatively high QOL compared to patients with other solid tumors due to minimal major organ dysfunction and a survival rate of nearly 100% with treatments. 34 Patients were recruited from outpatient clinics during their clinic visits for postoperative follow-up, cancer treatment (chemotherapy and/or radiotherapy), or postcancer treatment checkup. Of 233 patients approached, 216 (92.7%) consented to participate in the study. The sample size was estimated based on a low correlation coefficient between CAM use and anxiety (primary interest), r = 0.20, power of 80%, and significance level of alpha set at 0.05. The study protocol was approved by the Institutional Review Board of the university-affiliated hospital in South Korea. All patients provided a written informed consent to participate in the study before data collection.
Data were collected using standardized questionnaires in a quiet consultation room in the clinic, and questionnaires were read to the participant for responses in a face-to-face interview. At the completion of data collection, participants received a small gift package for their time.
Instrument
Anxiety and depression were measured using the Hospital Anxiety and Depression Scale (HADS). HADS contains 14 items that are to be rated on a Likert scale of 0 to 3, 0 = not at all to 3 = definitely/most of the time. 35 HADS has two subscales of anxiety and depression, each including seven items with a potential range of score from 0 to 21. Higher scores indicate higher levels of anxiety and depression. Cronbach's a in this study were 0.89 and 0.87 for anxiety and depression.
QOL was evaluated using the Korean version of European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30, version 3, which is approved by the EORTC Data Center. The questionnaire includes both multiitem scales and single-item measures. The 30-item questionnaire is designed to assess global health status, five functional statuses (physical, role, emotional, cognitive, and social function), and nine symptoms (fatigue, nausea and vomiting, pain, dyspnea, loss of appetite, constipation, diarrhea, and financial difficulties). 36 The global health status is calculated from two items on overall health last week and overall HRQoL last week on a 7-point scale (1 = very poor to 7 = excellent). The other 28 items for functional and symptom status are rated on a 4-point scale (1 = not at all to 4 = very much). All scale scores were linearly transformed from 0 to 100 according to the instrument instructions. High scores of global health and functional status represent high levels of health and function, whereas high scores of symptom scales indicate high degrees of symptoms. Cronbach's a for the EORTC QLQ-C30 was 0.91 in this study.
CAM Use was assessed using a 53-item questionnaire. Because the previous 38-item CAM questionnaire 37 was short of assessing common CAM used by many patients, 15 items were added to include biologically based therapies (e.g., mineral supplements, antioxidant supplements) suggested by the Korean Ministry of Food and Drug Safety (MFDS). The revised 53-item questionnaire included both nonbiologically based therapies (e.g., acupuncture, homeopathy, prayer, massage) and biologically based therapies (e.g., herbal medicine, vitamins supplements). To each item, participants responded by answering yes or no for use of the item, and one open question was used to gain any additional CAM that was not included in the questionnaire.
Demographic and clinical information was collected from a background questionnaire. Items included age, body mass index (BMI), residency, marital status, religion, educational level, and monthly household income, comorbidity, physician consultation on CAM use, and satisfaction with conventional treatment. Information regarding cancer (e.g., cancer type and stage, time duration since cancer diagnosis, distant metastasis, and treatment information) was obtained from the medical records.
Data analysis
Descriptive statistics were calculated to describe the characteristics of participants and the prevalence and types of CAM used. Group differences between CAM users and non-CAM users were tested using chi-squared test for categorical data and independent t test for continuous data. Spearman's rho and Pearson correlation coefficients were used to assess the association between demographic and clinical information and anxiety, depression, and QOL. Hierarchical multiple linear regression analysis was used to test the association between CAM use and anxiety, depression, and QOL. In step 1 of the hierarchical linear regression analyses, significant covariates (gender, BMI, time duration since cancer diagnosis, and cancer treatment for anxiety; gender and time duration since cancer diagnosis for depression; and time duration since cancer diagnosis for QOL) were entered, followed by entering the use of CAM in step 2. Standardized estimate (b), F, Total R 2 , Adjusted R 2 , and R 2 -change (DR 2 ) for each step were provided in the regression models. To check the multicollinearity concern, the variance inflation factor was estimated and found to be less than 10, indicating no concern with multicollinearity among independent variables. All statistical analyses were performed using SPSS 22.0 version (SPSS, Inc., Armonk, NY) and p < 0.05 were considered significant.
Results
Characteristics of participants and differences between CAM users and non-CAM users
The mean age of all participants (N = 216) was 59.0 -11.6 years and the mean BMI was 22.3 -2.9 kg/m 2 . Females comprised 69.4% of the participants, and nearly 40% of the participants had less than a high school education. The majority (85.7%) were married, and 64.4% did not seek physician consultation on CAM use. CAM users were significantly younger (57.8 vs. 60.9 years old, p = 0.05), had higher level of education ( p = 0.008), had monthly higher income ( p = 0.008), and less likely to seek physician consultation on CAM use than non-CAM users ( p = 0.002) ( Table 1) .
For clinical characteristics, common cancer types included gynecologic (31.0%), gastrointestinal (24.1%), and breast cancer (16.7%), and the majority of the patients (70.4%) had been diagnosed with cancer more than 12 months prior. Chemotherapy was the most frequent type of cancer treatment (41.2%) and 28.2% of patients had completed active cancer treatment. CAM users had a significantly advanced stage of tumor ( p = 0.003) with more distant metastasis ( p = 0.001) than non-CAM users, but there were no differences in cancer types, time duration since cancer diagnosis, and types of cancer treatment between CAM users and non-CAM users (Table 2 ).
Prevalence and types of CAM use
Of 216 patients, 131 patients (60.6%) used at least one CAM (Table 3) . On average, CAM users reported using 3.3 -2.4 different types of CAM. For specific categories of CAM, 23 patients (17.5%) used nonbiologically based therapies only, 36 patients (27.5%) biologically based therapies only, and 72 patients (55.0%) used both categories of CAM. Acupuncture was the most commonly used nonbiologically based therapy (n = 49; 37.4%), whereas herbal medicine (n = 89; 67.9%) was the most commonly used biologically based therapy, followed by use of vitamins (n = 71; 54.2%), fatty acids (n = 26; 19.8%), and minerals (n = 24; 18.3%). Herbal medicine included dietary supplements approved by the MFDS (n = 62; 47.3%), such as red ginseng (n = 26; 19.8%) and mushroom (n = 24; 18.3%), and natural foods not approved by the MFDS (n = 54; 41.2%), such as firefly wormwood (n = 25; 19.1%) and black garlic juice (n = 13, 9.9%) ( Table 3) .
Association between CAM use and anxiety, depression, and QOL Because a large proportion of the participants were not using any CAM, the association of CAM use with anxiety, depression, and QOL was examined by comparing differences between CAM users and non-CAM users on those variables. Compared with non-CAM users, CAM users had significantly lower levels of anxiety (t = 5.21, p < 0.001) and depression (t = 4.90, p < 0.001), but the two groups did not differ in QOL (t = 0.45, p = 0.66) ( Table 4) . To determine how much variance in anxiety, depression, and QOL is explained by CAM use, we first controlled for the effects of covariates. Demographic and clinical factors showing significant Spearman's rho and Pearson correlation coefficients with anxiety, depression, and QOL were treated as covariates for each outcome. Significant covariates for anxiety were gender, BMI, time duration since cancer diagnosis, and cancer treatment type. For depression, significant covariates were gender and time duration since cancer diagnosis, and for QOL, only one significant covariate was time duration since cancer diagnosis. Hierarchical multiple linear regression analyses indicated that covariates accounted for 9.6%, 5.4%, and 3.8% variances in anxiety, depression, and QOL. After controlling for covariates, use of CAM was uniquely associated with 8.7% and 8.8% of variance in decreasing anxiety and depression, but there was no significant association of CAM use with variance in QOL ( Table 5 ).
Discussion
The major findings of this study are that about 61% of Korean cancer patients are CAM users, and younger, more educated patients with higher incomes and advanced-stage cancer are more likely to use CAM with less consultation with a physician. Herbal medicine and acupuncture are among the most frequently used CAM followed by vitamins and fatty acids. When compared with non-CAM users, CAM users have significantly lower anxiety and depression but similar QOL.
The prevalence of CAM use in the literature has ranged from 23.6% to 79% among cancer patients. 7, [15] [16] [17] [18] [19] [20] [21] A large variability in the prevalence of CAM use may have been affected by factors such as different definitions of CAM, a Covariates include gender, BMI, time duration since cancer diagnosis, and cancer treatment for anxiety; gender and time duration since cancer diagnosis for depression; and time duration since cancer diagnosis for QOL. *P < 0.05, **P < 0.01, ***P < 0.001. QOL, quality of life.
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different sample characteristics, variable methods of survey, and geographical locations of the study. 20, 21, 38 For example, in one study, CAM was defined as medical interventions not taught widely at U.S. medical schools or not generally available at U.S. hospitals, 39 whereas in another study, CAM was defined as practices and products of nonmainstream origins.
14 Because these definitions did not provide the specific types of CAM, responses may have varied by individual interpretation of CAM. Furthermore, CAM use appears to vary according to geographical location; in studies of similar cancer populations, the prevalence of CAM use was relatively lower in European countries (23.6-32%) than in Asian countries (around 55%). 17, 18, 20, 21 The prevalence of CAM use in cancer survivors appears to be higher than that in cancer patients who are receiving active treatment, up to 79% in American studies and 49.4% in European studies. 15, 32 Furthermore, the prevalence of CAM use can differ significantly by the mode of survey. In a German study of cancer patients, an internet survey indicated a CAM use rate of 77%, but when an oncologist asked the patients, 74% of these patients denied using CAM. 40 This large variability in the prevalence of CAM use has limited our understanding of the actual significance of CAM use. Therefore, we need to evaluate the prevalence of CAM use with precise definitions and proper survey tools for future planning and monitoring of CAM use in cancer patients.
The findings related to covariates of this study are mostly consistent with previous findings. CAM use has been higher in female gender, 25, 41 younger age, 41, 42 higher education level, 18, [41] [42] [43] higher income, 25, 41 palliative care setting, 32 and positive family history of advanced cancer (stage IV and distant metastasis), 18, 42, 43 although there was a nonsignificant association between CAM use and income. 44 In addition, more information on CAM appears to promote more CAM use. 45 Patients in this study indicated that only 36% consulted with their physicians. In another study, consultation with a medical practitioner on CAM was a little higher at 42%. 40 Most information on CAM use comes from families and friends (49%) and the media (39%) 46 with limited consultation with an oncologist or physician who is directly involved in active conventional cancer treatment. This lack of communication may result in undesirable consequences via potential interactions between conventional cancer treatment and particular types of CAM. More open discussions between healthcare providers and patients are essential to promote the best care possible for patients. Furthermore, healthcare provider need to get a general training program about CAM for providing cancer patients with more reliable information and preventing undesirable consequences.
Similar to previous findings, [20] [21] [22] the most common CAM used was herbal medicine (67.9%), and the most common reason for using CAM was to increase the body's ability to fight cancer. In most Asian studies, [22] [23] [24] the use of herbal medicine has been relatively high, compared with only 20%-25% of patients using herbal medicine in Western countries. [25] [26] [27] [28] Herbal medicine is used widely for various conditions among Asians and is thought to reduce distressful symptoms associated with cancer. Herbal medicine, however, may have unexpected side-effects such as increasing the risk of adverse bleeding, 38, 47, 48 hepatotoxicity, 48, 49 neurotoxicity, 48 unwanted stimulation of the immune system, 48, 49 thrombocytopenia, 48 or renal failure, 48, 49 which can be highly detrimental to patients. On the other hand, minerals and vitamins are more commonly used by Westerners than by Asians, and their sideeffects have been well established. 15 Once the side-effects of herbal medicine are better established, herbal medicine may be used more frequently by Westerners. Therefore, we need to evaluate the side-effects of herbal medicine in cancer patients and figure out the mechanisms of herbal medicine with regard to improving cancer-related symptoms.
CAM users had significantly lower anxiety and depression compared to non-CAM users in our study. After controlling for covariates, we found that CAM use uniquely explained 8.7% and 8.8% of variances in anxiety and depression, respectively, suggesting the potential efficacy of CAM use on emotional status. Some previous studies reported nonsignificant associations between CAM use and anxiety and depression, 28, 44 whereas in other studies, CAM treatment was reported to improve anxiety and depression. 50, 51 Given the competing views among previous reports, 10, 23 the correlation between CAM use and emotional well-being remains unclear. CAM use may result in an improved emotional state. In other words, patients with more subtle anxiety and depression symptoms may be more likely to pursue CAM versus those with severe symptoms. Fundamentally, this is an important issue since cancer patients may be exposed to inefficient emotional cares of which the effects cannot be completely understood through empirical measures. With regard to the current understood relationship between CAM use and emotional status in cancer patients, there is a lack of standardization that leads to unresolved issues related to the type of cares being taken, which CAMs are deemed effective, and how these care strategies work in relieving anxiety and depression. Therefore, well-designed prospective randomized controlled trials are needed to determine the potential relationship between CAM use and emotional improvement.
CAM use had no significant impact on QOL in this study. Also, a majority of investigators reported no significant difference in QOL between CAM users and non-CAM users among cancer patients. 7, 18, [52] [53] [54] Furthermore, previous investigators reported that cancer patients with poor QOL were more likely to use CAM. 55 These reports raise an interesting question on causality and specific reasons for using CAM. For example, in a previous study with American breast cancer patients, nearly 90% of the patients reported using prayer as the most common CAM, and the reason for praying was largely to gain a feeling of control. 10 Thus, the personal goals of CAM use are various, and the reason for using a particular type of CAM may be not for improving QOL. Further investigations on specific reasons for using CAM and the subsequent satisfaction and efficacy of achieving individual goals would be beneficial.
The limitations of this study include a potential sample selection bias because all participants were recruited from the outpatient clinic, excluding patients who were receiving high dose chemotherapy and certain types of cancer with extremely positive prognosis. Second, because of a crosssectional design, the effects of CAM use on anxiety, depression, and QOL cannot be confirmed. When evaluating the efficacy of CAM use for cancer-related symptoms such as anxiety and depression a placebo effect should be considered in both cohort studies and well-designed comparative studies. 56 For example, if CAM use is shown to improve anxiety and depression in 50% of patients the benefits of a placebo treatment should be shown in less than 50% of patients. The placebo effect is not well understood but may have had a strong influence of the results of the current study. Third, the study population was limited to Korean adult cancer patients and the findings of this study cannot be generalized beyond Korean culture and environments. Lastly, this investigation did not include further details on individual reasons for using each particular CAM or biobehavioral mechanisms to explain a potential link between CAM use and outcomes. Despite these limitations, findings of this study contribute to greater understanding on CAM use and its potential efficacy of CAM use on emotional status in Korean cancer populations.
Conclusion
CAM use was prevalent (61%) in Korean adult cancer patients. The most commonly used CAM was herbal medicine and acupuncture. CAM users had a significantly lower anxiety and depression than non-CAM users, and CAM use explained about a 9% reduction of anxiety and depression when controlling for covariates. Younger age, higher education levels, higher income, less physician consultation, and higher cancer stage were significant correlates to CAM use.
